
CHAPTER 3CHAPTER 3

Stream DischargeStream Discharge



IntroductionIntroduction

�� Water is a multiWater is a multi--use resourceuse resource

�� In many areas water quality depends on In many areas water quality depends on 
treating human and industrial wastewatertreating human and industrial wastewater

�� Requires a natural flow of clean waterRequires a natural flow of clean water

�� Wastewater loads are determined by flow and Wastewater loads are determined by flow and 
assimilation factorassimilation factor

�� Increased demand on water and decrease in Increased demand on water and decrease in 
flows impact water qualityflows impact water quality



What is Discharge (Flow)?What is Discharge (Flow)?

�� The volume of water flowing past a The volume of water flowing past a 
given point in a given period of timegiven point in a given period of time

�� A product of:A product of:
�� CrossCross--Sectional Area (ftSectional Area (ft22))
�� Velocity (ft/sec)Velocity (ft/sec)

�� Expressed as:Expressed as:
�� Cubic Feet/Second (Cubic Feet/Second (cfscfs))



Why is Stream Discharge Why is Stream Discharge 
Important?Important?

�� Important factor influencing water Important factor influencing water 
chemistrychemistry

�� Allows us to quantify and/or extrapolate Allows us to quantify and/or extrapolate 
your information to the whole stream your information to the whole stream 
volumevolume

�� Gives us an idea of how severe a Gives us an idea of how severe a 
problem may beproblem may be





Factors AffectingFactors Affecting
Volume of FlowVolume of Flow

�� PrecipitationPrecipitation

�� Base FlowBase Flow

�� VegetationVegetation

�� Other FactorsOther Factors
�� Shallow Shallow 
GroundwaterGroundwater

�� SpringsSprings

�� Adjacent WetlandsAdjacent Wetlands

�� TributariesTributaries



Factors AffectingFactors Affecting
Velocity of FlowVelocity of Flow

�� VolumeVolume

�� GradientGradient

�� ResistanceResistance

Stream Gradient

0
20
40
60
80

100

1st

Mile

5th

Mile

10th

Mile

15th

Mile

Headwaters to Mouth

E
le

va
ti

on
 C

h
a
n
ge

Ozark Prairie



How Flow Affects a StreamHow Flow Affects a Stream

�� ConcentrationsConcentrations

�� Oxygen and TemperatureOxygen and Temperature

�� Physical FeaturesPhysical Features
�� Shape of the channel and composition of stream Shape of the channel and composition of stream 
bottombottom



How Flow Affects a StreamHow Flow Affects a Stream

�� Flow can determine whether an area is Flow can determine whether an area is 
defined as a run, riffle, glide, or pooldefined as a run, riffle, glide, or pool

�� Streams with a variety of velocities can Streams with a variety of velocities can 
support a more diverse aquatic support a more diverse aquatic 
communitycommunity



How Flow Affects a StreamHow Flow Affects a Stream

� Concentrations

� Oxygen and Temperature

� Physical Features

�� TransportTransport



How Flow Affects a StreamHow Flow Affects a Stream

� Concentrations
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How Flow Affects a StreamHow Flow Affects a Stream

� Concentrations

� Oxygen and Temperature

� Physical Features

� Transport

� Plants and Animals

�� Biological cuesBiological cues

�� Minimum Minimum InstreamInstream FlowFlow



How Human ActivitiesHow Human Activities
Affect FlowAffect Flow

�� Land UseLand Use

�� ChannelizationChannelization

�� DamsDams



Storm HydrographStorm Hydrograph



Storm HydrographStorm Hydrograph



Range of Flows (Range of Flows (cfscfs) on ) on 
Selected StreamsSelected Streams

(Source: (Source: USGSUSGS, 2008), 2008)

Elk Fork of SaltElk Fork of Salt 0.06 0.06 -- 4250 4250 
(Madison, MO)(Madison, MO)

Little Piney RiverLittle Piney River 35 35 -- 789789
(Newburg, MO)(Newburg, MO)

Gasconade RiverGasconade River 403 403 –– 20,80020,800
(Rich Fountain, MO)(Rich Fountain, MO)

Missouri RiverMissouri River 16,200 16,200 –– 268,000268,000
(Hermann, MO)(Hermann, MO)

Mississippi RiverMississippi River 32,600 32,600 –– 405,000405,000
(St. Louis, MO)(St. Louis, MO)



USGSUSGS Gauging StationsGauging Stations

�� Nearly 100 Nearly 100 
gauging stations gauging stations 
across Missouriacross Missouri



USGSUSGS Water Resources of MOWater Resources of MO
Clickable MapClickable Map

�� http://mo.water.usgs.gov/http://mo.water.usgs.gov/

�� ““RealReal--TimeTime”” formatformat

�� Clickable mapClickable map



RealReal--Time Data for MO:Time Data for MO:
East SouthEast South--Central SectionCentral Section

�� Stations grouped by:Stations grouped by:
�� CountyCounty

�� Station 07065200Station 07065200
�� Jacks Fork near Jacks Fork near 
Mountain View, MOMountain View, MO



USGSUSGS Water Resources of MOWater Resources of MO
““Stage and Stage and StreamflowStreamflow DataData””

�� http://mo.water.usgs.gov/http://mo.water.usgs.gov/

�� ““RealReal--TimeTime”” formatformat

�� Clickable map Clickable map 

�� ““Stage and Stage and StreamflowStreamflow
DataData””



RealReal--Time Data for MO:Time Data for MO:
StreamflowStreamflow

�� Stations grouped by:Stations grouped by:
�� River basinRiver basin

�� CountyCounty

�� Hydrological UnitHydrological Unit



RealReal--Time Data for MO:Time Data for MO:
StreamflowStreamflow

�� Stations grouped by:Stations grouped by:
�� River basinRiver basin

�� CountyCounty

�� Hydrological UnitHydrological Unit

�� Station 07065200Station 07065200
�� Jacks Fork River Jacks Fork River 
near Mountain View, near Mountain View, 
MOMO



Jacks Fork near Mountain ViewJacks Fork near Mountain View
Station 07065200Station 07065200

�� Gage HeightGage Height

�� Current FlowCurrent Flow

�� Historical DataHistorical Data



Jacks Fork near Mountain ViewJacks Fork near Mountain View
Station 07065200Station 07065200

�� HydrographHydrograph

�� Current FlowCurrent Flow

�� Water TemperatureWater Temperature



How to Measure FlowHow to Measure Flow
Stream Discharge WorksheetStream Discharge Worksheet

�� Information at topInformation at top

�� Stream widthStream width



Materials NeededMaterials Needed

�� A float A float �� the practice, the practice, wifflewiffle golf ball golf ball 
(we provide)(we provide)

�� 100100--ft. tape measure marked in 10ft. tape measure marked in 10thsths of of 
a foot (we provide)a foot (we provide)

�� Two sticks or metal pinsTwo sticks or metal pins
�� Stick with depths marked in 10Stick with depths marked in 10thsths of a of a 
footfoot

�� Stopwatch or watch with a second handStopwatch or watch with a second hand
�� 1010--footfoot--long ropelong rope



How to Measure FlowHow to Measure Flow
Step 1 Step 1 –– Surface WidthSurface Width

�� Measure the width of the flowing portionMeasure the width of the flowing portion
�� 1010thsths of a footof a foot

�� DO NOT:DO NOT:
�� Measure Measure ““deaddead”” waterwater
�� In inchesIn inches

0

12



How to Measure FlowHow to Measure Flow
Step 1 Step 1 –– Surface WidthSurface Width



How to Measure FlowHow to Measure Flow
Step 2 Step 2 –– CrossCross--Sectional AreaSectional Area

�� Measure depthsMeasure depths
�� 1010thsths of a footof a foot

�� Stream size:Stream size:
�� <20 ft. wide = every foot<20 ft. wide = every foot
�� >20 ft. wide = every 2 feet>20 ft. wide = every 2 feet

0

12

12 ft. = Width

Average Depth = 0.7 ft.

0.2 0.4 0.9 1.2 1.1 1.1 0.9 0.6 0.7 0.3 0.2

Cross-Sectional Area =
0.7 x 12 = 8.4 ft.2



How to Measure FlowHow to Measure Flow
Step 2 Step 2 –– CrossCross--Sectional AreaSectional Area

Not measuring
dead water



How to Measure FlowHow to Measure Flow
Stream Discharge WorksheetStream Discharge Worksheet

�� Header information Header information 
should match Site should match Site 
ID data sheetID data sheet

�� Must turn these Must turn these 
data in with Site ID data in with Site ID 
data sheetdata sheet

�� Stream depthsStream depths

�� CrossCross--sectional areasectional area



How to Measure FlowHow to Measure Flow
Step 3 Step 3 –– Surface VelocitySurface Velocity

�� Streams < 10 ft. wide = 3 velocity meas.Streams < 10 ft. wide = 3 velocity meas.

�� Streams > 10 ft. wide = no fewer than 4 Streams > 10 ft. wide = no fewer than 4 
velocity measurementsvelocity measurements

Stream Reach

Tape Measure



How to Measure FlowHow to Measure Flow
Step 3 Step 3 –– Surface VelocitySurface Velocity

�� Streams < 10 ft. wide = 3 velocity meas.Streams < 10 ft. wide = 3 velocity meas.

�� Streams > 10 ft. wide = no fewer than 4 Streams > 10 ft. wide = no fewer than 4 
velocity measurementsvelocity measurements

10 ft.

Stream Reach

Tape Measure

22 sec.
16 sec.

13 sec.
16 sec.

22 sec.



How to Measure FlowHow to Measure Flow
Step 3 Step 3 –– Surface VelocitySurface Velocity

“Start”
“Stop”Drop Ball

Here



How to Measure FlowHow to Measure Flow
Stream Discharge WorksheetStream Discharge Worksheet

�� Velocity Float TrialsVelocity Float Trials

�� Average Float TimeAverage Float Time

�� Average Surface Average Surface 
VelocityVelocity



How to Measure FlowHow to Measure Flow
Stream Discharge WorksheetStream Discharge Worksheet

� Velocity Float Trials

� Average Float Time

� Average Surface 
Velocity

�� Corrected Average Corrected Average 
Steam VelocitySteam Velocity

�� Stream DischargeStream Discharge


